Introduction
The 2004 world report on traffic injury (TI) prevention established that such events are a serious public health problem to be discussed in the public agenda and that the number of traffic injuries is increasing 1 . The World Health Organization (WHO) estimates that worldwide every year nearly 1,328 million persons die and another 50 million are injured from traffic injuries 2 . In recent years, in the Western Hemisphere, there have been nearly 150,000 annual deaths due to TI, for an average rate of 16.1/100,000 inhabitants, out of which there is a notorious increase in volume and in proportion of deaths among motorcyclists 3, 4 . In the Western Hemisphere, countries such as Mexico, Peru and Venezuela have standardized mortality rates due to TI at above 20/100,000 inhabitants. Colombia, The United States of America, Argentina, Guatemala, The Dominican Republic, Paraguay, and Brazil, among other countries, have rates of 10-19.9/100,000 inhabitants 4 ; whereas countries such as Canada, Cuba and Uruguay have rates lower than 10/100,000 inhabitants 5 . Colombia belongs to the second group of countries; however, its situation is still troubling. The latest report from the Colombian Institute of Legal Medicine (CILM) estimated that there was a greater number of deaths due to TI in 2013 than those recorded in the past decade. In 2013 the mortality rate reached 13.2/100,000 inhabitants, out of which over 44% of the deceased were motorcyclists 6 . In part, that situation is the result of an astounding increase in motor vehicles, especially motorcycles. It is estimated that nearly 1,600 motorcycle licenses are issued in Colombia every day; that is to say, that there are over 500,000 new motorcycles per year. In 2013, motorcycles became the number one motor vehicle in Colombia [7] [8] [9] . There is substantial evidence that motorcycle helmets are highly effective for preventing disability and death when motorcyclists are involved in road accidents; however, many motorcyclists do not wear helmets. Some studies aimed at identifying factors associated with the use of road safety helmets have been conducted. On one hand, reports show that older, licensed motorcyclists with a college education and a higher income were more likely to wear a helmet 10 . Environmental studies found positive associations between the use of a helmet and driving in cities, on highways, and in police-surveyed areas 11 . On the other hand, young men with a lower level of education and no license are less likely to wear a helmet 12 . The main reasons for not wearing a helmet stated in the literature on the topic are discomfort, sensorial limitation, underestimated risk, and negative mindsets regarding the personal road safety helmet 13 .
In the past few years, the World Health Organization has recommended monitoring and surveying the risk factors associated with the occurrence of traffic injuries, such as the use of a safety belt among motor vehicle drivers and passengers, the use of a helmet among motorcycle riders and passengers, the use of child seats for children under five years of age, blood alcohol tests, and measuring driving speeds
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. As for the use of a helmet, the 2009 road safety regional report stated that 40% of the countries surveyed did not report the use of a helmet or the lack thereof. Among the countries that did, Argentina, Barbados and Jamaica had usage percentages of below 20%; Venezuela, Uruguay, Honduras and USA, reported usage from 50% to 60%; and Chile, Colombia, Canada and Cuba reported usage of above 60%. The use of a helmet is considered a life-saving measure in traffic accidents; it has been associated with reducing the risk of death by up to 40% and the risk of injury by nearly 70% 14, 15 . Ibagué (in the Andean area) and Valledupar (in the Caribbean area) are two middle-sized Colombian cities, 200 Km. and 850 Km., respectively, from Bogotá, the capital of Colombia. These cities were selected taking into account the urban growth rate and the high number of traffic-related injuries and deaths; furthermore, there have not been important road safety interventions in these two cities in recent years 16, 17 . Road safety behavior is linked to the inhabitants' social, cultural, economic, legislative and political context, in a reciprocal relation between the individuals and the society, based on which socially-accepted practices are learned, built, given meaning, and transformed [18] [19] [20] . Such learning involves interacting with the society and internalizing the ethics and values of the symbolic-cultural system shared among a social group, which become the basis for establishing what is considered appropriate. Values and ethics are molded into formal, social rules that individuals, States, governments and institutions use as criteria and guiding principles [21] [22] [23] . Before 2012, in Colombia there were few systematic observation studies that measured the use of a road safety helmet and/or other risk factors, which enable monitoring and/or evaluating The variables analyzed for the motorcyclists were sex, age group, use of a helmet, and the existence of distracting factors. Other items were also recorded, such as the time at which the observation was made, the type of road the vehicle was traveling on, and weather conditions (wet or dry road). The information was recorded in capture masks designed in Microsoft Access, and the capture masks were put through a capture validation process using 10% of the records. The prevalence in the use of a road safety helmet was estimated by sex in each city. For the bivariate analysis, the dependent variable was Prevalence in the use of a road safety helmet and the independent variables used were: City (Valledupar=0, Ibagué=1); Age (>59 years old = 0, >=18 to <59 years old = 1); Sex (Female = 0, Male = 1); Number of Road Lanes (3 Lanes = 0; 2 Lanes = 1); Distracting Factors (Absent =0; Present = 1); Weather Conditions (Dry Road = 0, Wet Road = 1).
The bivariate analysis was made to identify the possible association between each one of the independent variables and the Use (1) or Nonuse (0) of a road safety helmet. The OR were obtained with confidence intervals (IC) at 95%. A multivariate analysis was made, keeping in mind that the variable City corresponded to a second level of study. The variables with a P value lower than 0.2 were kept in the bivariate analysis. Different interactions were tested (City*Sex, Sex*City, among others). The final model included variables with a P value level lower than 0.05.
The qualitative component was used to attempt an understanding of the behavior observed in the Valledupar citizens: non-compliance with traffic regulations and little use of road safety gear such as a helmet, reflective vests, and safety belts (in four-wheel motor vehicles). The researchers identified the need to address such behavior, in order to analyze more in depth the symbolic-cultural system in which they flourish. Therefore, six focus groups were formed and six in-depth interviews were conducted with members of the different transit agencies and authorities, regarding the different aspects of the inhabitants' behavior regarding traffic regulations and the use of road safety gear.
Focus group scripts and transit agency and authority interviews were designed for information gathering. They shared the same main themes but included questions aimed at in-depth analysis according to each agency (Table 1 ). All the material collected was literally transcribed in order to analyze the contents. Deductive categories were included in every stage of the analysis the effectiveness of road protection measures, in order to encourage their use. This article aims to determine the prevalence of using a motorcycle helmet and to identify certain road safety behaviors potentially associated with the use of a helmet or the lack thereof in the Colombian cities of Ibagué and Valledupar.
Materials and Methods
This is a combined study that uses quantitative research techniques (transversal observation and analysis) for estimating the prevalence of using a road safety helmet and some possibly associated variables, as well as qualitative research techniques (exploratory and descriptive) for identifying possible reasons for the use/non-use of motorcycle helmets in the cities that are the object of this research (July and August 2013).
The researchers observed a group of motorcyclists and motorcycle passengers and identified the use/non-use of motorcycle helmets in Ibagué and in Valledupar. The observation consisted of a planning process that included the revision, piloting, and standardization of a measuring instrument previously used in Mexico 24 . Then, the researchers selected and trained the persons who observed and recorded the use of road safety gear among drivers, motorcyclists, and passengers (more specifically motorcyclists and passengers), following the parameters established in the protocol 25 : identifying the sample size and the observation units, selecting the spots where data was to be recorded, systematically selecting the vehicles, conducting observation at traffic lights, and recording the variables, among others.
For calculating the sample size in each one of the cities, the researchers used the formula for calculating finite population samples:
Based on a previous study conducted in Mexico As the coding process advanced, inductive or emerging categories were included. Using the coded material, the researchers conducted description, triangulation, and information analysis processes, and they articulated the findings with theoretical explanatory elements 28 . Participation in the interviews and focus groups was always voluntary, and also, permission was requested before recording the audio of each activity. All the participants read and signed a written consent form. This research was endorsed by the Universidad Javeriana Center for Development Projects (CENDEX) Ethics and Research Committee in Bogotá.
Results
The minimum sample size was met in each of the cities. The researchers determined a total of 1,020 observations for Ibagué (1,197 observations were made) and a sample of 2,128 observations were estimated for Valledupar (2,783 observations were made).
The motorcyclists' prevalence of the use of a motorcycle helmet was greater in Ibagué (98.1%) than in Valledupar (82.4%), see Table 2 . The passengers' prevalence of the use of a motorcycle helmet was considerably greater in Ibagué (95.6%) than in Valledupar (1.2%), see Graph 1. Men had greater prevalence of the use of a motorcycle helmet than women (p = 0.0001); and there were no statistically significant differences among the different age groups, weather variations, and the prevalence of the use of a motorcycle helmet (P > 0.05).
Using the bivariate analysis, it was established that the possibility of using a motorcycle helmet was much greater in Ibagué than in Valledupar (OR c = 10.8 IC 95%: 7.1-16.5) among men than among women (OR c = 1.61 IC 95%: 1.2-2.07), among motorcyclists who became distracted at traffic lights using their mobile phone, lighting a cigarette, etc... (OR c = 4.7 IC: 95% 2.3-9.6). It is possible that this was a statistical correlation and not necessarily a cause-effect association. Motorcyclists showed less probability of using a helmet on smaller roads (OR c = 0.11 IC: 95% 0.06-0.19), possibly because they perceived less risk as there is less traffic on such roads; there was no association between weather variations and the probability of using a road safety helmet in the two cities under study (OR c = 0.62 IC: 95% 0.38-1.00) ( Table 3) .
The multiple analysis included the variables used in the bivariate analysis that had a significance level lower than 0.2. The final model included the variables with a significance level lower than 0.05. For this study, the multivariate level showed that the greatest predicting factor for using a motorcycle helmet was City, with more probability of usage in Ibagué than in Valledupar (OR a = 11.1 IC 95%: 5.6-16.5). Sex showed a negative confusion, with a slightly greater probability of using a helmet among men than among women, adjusted by the rest of the variables included in the model: (OR a : 2.0 IC 95%: 1.5-2.7). No association was found in the multivariate model between using a safety helmet and the variables Distracting Factors, Number of Lanes, and Weather.
Data Collection Techniques
Using the qualitative techniques, the researchers identified that individuals thought it normal for a helmet to be used only by the motorcyclist, which partly explained the low prevalence of the use of a road safety helmet by motorcycle passengers in Valledupar (Figure 1 ). Upon inquiring about the reasons behind this behavior, the inhabitants and the authorities said that it was related to the unauthorized practice known as mototaxi -motorcycles transporting passengers for pay. That informal means of transportation has made people refuse to use a motorcycle helmet when they travel as passengers for hygienic reasons, because of the heat, and for security reasons; they say that the helmets might be sprayed with dazing substances, to facilitate robbery and other crimes. In the case of women, aesthetic reasons were further cause for not using a road safety helmet.
The difficulty in controlling the mototaxis and in presenting the inhabitants with alternatives to the "public" use of motorcycle helmets has made the authorities mainly demand that motorcyclists use helmets; not so much passengers. In general, the population identified the authorities' limitations in controlling and penalizing the non-use of motorcycle helmets but the population also showed reluctance in cooperating.
The researchers also identified the incorrect use of helmets by a large number of the population. They wore it unbuckled, loosely placed on their head, hanging from their elbows or placed on their knees, and they only put it on properly when they noticed the presence of a traffic police agent. Upon inquiring about the importance of a motorcycle helmet as safety gear, the persons interviewed gave more importance to the use of a helmet to avoid a ticket than as safety gear. Generally speaking, offenders were not socially or legally sanctioned for not using a motorcycle helmet.
Discussion
There seems to be a differential use of road safety gear according to geographic region in different countries and Colombia is no exception to the rule. This study found greater prevalence of the use of a motorcycle helmet in Ibagué than in Valledupar; the statistics shown in the latter city may be related to geographic location (as Valledupar is far from the main Colombian State capitals) and to the city's lower social and economic development. This is consistent with other researchers' findings, who reported greater use of a road safety helmet in the geographically central regions 29, 30 , where compliance with road safety laws and regulations is more controlled and where there are also reinforcement activities aimed at developing greater respect for the rules Weak perception as an element that preserves the integrity and life Social constructions related to "mototaxismo" It is mainly used by the driver.
Passangers argue hygienic, climact, aesthetic and/or security reasons.
Use to avoid penalties SOCIAL NORM: The helmet use is not common and it does not generate social or legal sanctions.
No helmet use Perception of invulnerability to road accidents Resistance to formal and social sanction and regulations. This level of control might not be applied in other regions due to cultural or financial circumstances. Certain studies conducted by Argentinian authors suggest that this geographic gradient might also be present within the cities. Reports show that the use of a motorcycle helmet is greater in the more developed, central areas of a city, probably thanks to greater police presence in those areas 31 . This is consistent with the findings of US researchers, who state that in suburban, rural and peripheral areas fewer motorcyclists use road safety gear 32 . Even though Colombia has laws and regulations regarding the mandatory use of motorcycle helmets, compliance with such regulations is problematic 33, 34 . Using qualitative techniques, the researchers observed, especially in Valledupar, that compliance with the road safety laws and regulations is weak, and that the perception of risk and the possibility of being pulled over and sanctioned by the traffic authorities is low. As results showed, especially female passengers do not use a motorcycle helmet for climatic, aesthetic, and hygienic reasons. In Valledupar, as part of the symbolic and cultural context relating to helmet usage behavior, the researchers identified that this piece of road safety gear is not perceived as an object that guarantees safety and protects life; instead, it is used to avoid a traffic ticket and, therefore, it is used in an intermittent, incorrect fashion.
The authorities' limited ability to enforce control and the population's reluctance to cooperate encourage and reinforce non-compliance with road safety laws and regulations. This situation hinders a change in mindset regarding the importance of the willingness of motorcyclists, and especially passengers, to use a road safety helmet, because the current behavior is socially accepted in Valledupar. Working at improving the cultural concepts relating to the use of a motorcycle helmet is key to a change among the population concerning such bad practices. In addition, it is important to analyze the origins of the social construct of "being a motorcyclist" and certain contextual identity factors linked to road safety 35 . Women's prevalence of the use of a motorcycle helmet, as found in this study, does not coincide with previous studies that reported women's greater probability of using a motorcycle helmet and, in general, their safer road behavior as compared to men 31, [36] [37] [38] [39] . This study found no association between weather conditions (rainy days with wet roads) and the use of a motorcycle helmet, which goes against the reports of Argentinian researchers from Mar de Plata, who stated a positive association between rainy weather (wet roads) and the use of a motorcycle helmet 39 . In addition, no differences were found in the inhabitants' use of a motorcycle helmet according to age group; however, the age range taken into account for observation was very wide (18 to 59 years of age) and it might have hidden a lesser use of a motorcycle helmet among young adults, as this age group has been described in the literature on the topic as the most inclined not to use the proper personal road safety gear 12, 13, 30 . The results of this study show the need to increase efforts aimed at ensuring compliance with the applicable road safety laws and regulations in Colombia, especially among motorcycle passengers and in hot weather areas. To do so, it is imperative to reinforce the efforts of the control agencies, in order to promote the use of life-saving gear, such as a motorcycle helmet 40, 41 . Along those lines, in December 2014, Valledupar authorities issued Decree 00396 to promote road safety 42 . Due to the above, preliminary reports stated the startup of a safe, affordable (the fare is 0.25 cents of a dollar) mass public transit system, thus discouraging the use of motorcycles as a means of transportation. In addition, Valledupar has seen an increase in the number of traffic police officers, to control the city's road safety. They supervise and encourage the use of a motorcycle helmet among motorcyclists as well as motorcycle passengers, and oversee compliance with road safety rules. All of the above has decreased the traffic accident rate in the city 43, 44 .
